Co-delivery of plasmid DNA and doxorubicin by solid lipid nanoparticles for lung cancer therapy.
The co-delivery of DNA and antitumor drugs has the potential to treat cancer. In this study, we aimed to develop surface-modified, co-encapsulated solid lipid nanoparticles (SLN) containing enhanced green fluorescence protein plasmid (pEGFP) and doxorubicin (DOX) in order to create a multifunctional delivery system that targets lung cancer cells, in an effort to improve the efficacy of cancer therapy. DOX- and pEGFP-loaded SLN were prepared separately and then mixed to form co-encapsulated SLN (SLN/DE). Transferrin (Tf)-containing ligands were used for the surface coating of the vectors. The in vitro transfection efficiency of the modified vectors was evaluated using a human alveolar adenocarcinoma cell line (A549 cells) and the in vivo transfection efficiency of the modified vectors was evaluated using mice bearing A549 tumors. The Tf-modified DOX and pEGFP co-encapsulated SLN (T-SLN/DE) had a particle size of 267 nm with a 42 mV surface charge. The in vitro cytotoxicity of T-SLN/DE was low (cell viability was between 80 and 100% compared with the controls). T-SLN/DE displayed a remarkable therapeutic effect both in drug delivery and gene therapy. In conclusion, our results demonstrate that the multifunctional delivery system can improve the efficacy of cancer therapy through the combination of gene therapy and chemotherapy. In addition, the coating of active targeting ligands can improve the efficacy of the carriers at targeting lung cancer cells. Thus, the novel gene and drug delivery system offers an effective strategy for lung cancer gene therapy.